RSK2 regulates endocytosis of FGF receptor 1 by phosphorylation on serine 789.
FGFR1 (fibroblast growth factor receptor 1) regulates many key cellular responses including proliferation, migration and differentiation through activation of signaling pathways. Irregularities in FGFR1 signaling have been implicated in several pathological conditions, including human cancer. In order to discover novel regulators of FGFR1 signaling, we performed yeast two-hybrid screens and identified RSK2 (p90 ribosomal S6 kinase 2) as a potential FGFR1 interaction partner. RSK2 belongs to the family of serine/threonine kinases that are activated through the Ras-MAPK signal transduction pathway. Both in vitro and in vivo experiments confirmed the interaction and we show that phosphorylated RSK2 binds to and phosphorylates serine 789 in the C-terminal tail of FGFR1. Inhibition of RSK2 activity led to prolonged tyrosine transphosphorylation of FGFR1. Furthermore, prevention of FGFR1 phosphorylation by inhibition of RSK2 activity or mutation of serine 789 to alanine reduced FGFR1 endocytosis and ubiquitination explaining mechanistically the prolonged signaling activity. We propose a novel regulatory mechanism whereby activated RSK2 directly interacts with and phosphorylates FGFR1, thereby modulating receptor signaling through regulation of endocytosis.